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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance electromagnetic wave shielding performance, transparency 
and nonvisibility by forming a geometric pattern of conductive paste by intaglio offset printing while 
setting the aperture at a specified value or above. 

SOLUTION: Recess of a plate is filled with a conductive paste composed of a metal, a metal oxide, 
irregular carbon powder, graphite and a metal plated conductive filler. The conductive paste is 
transferred temporarily to a blanket before being printed onto a transparent plastic support employing 
polyesters, e.g. polyethylene terephthalate or polyethylenenaphthalate. A geometric pattern combining 
a triangle, a square, a rectangle, a rhombus, and the like, is formed by such an intaglio printing while 
setting the aperture at 50% or above. According to the method, electromagnetic wave shielding 
performance, transparency and nonvisibility can be enhanced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The manufacture approach of the electromagnetic wave shielding film which has the geometric 
figure on which the conductive paste was drawn by intaglio offset printing in the construct which consists of 
a conductive paste and a transparent plastic base material, and is characterized by the numerical aperture 
being 50% or more. 

[Claim 2] The manufacture approach of the electromagnetic wave shielding film according to claim 1 
characterized by performing metal plating on a conductive paste. 

[Claim 3] The manufacture approach of an electromagnetic wave shielding film according to claim 1 or 2 
that a conductive paste is a black paste. 

[Claim 4] the metal plating on a conductive paste — melanism — the manufacture approach of the 
electromagnetic wave shielding film according to claim 1 to 3 characterized by being processed. 
[Claim 5] The manufacture approach of an electromagnetic wave shielding film including the process to 
which intaglio offset printing prints the conductive paste hardened with ultraviolet rays (UV) or heat on a 
transparent plastic base material according to claim 1 to 4. 

[Claim 6] The manufacture approach of an electromagnetic wave shielding film according to claim 1 to 5 
that 40 micrometers or less and Rhine spacing are [ 1 00 micrometers or more and the Rhine thickness ] 40 
micrometers or less for the Rhine width of face of the geometric figure drawn with a conductive paste. 
[Claim 7] The manufacture approach of the electromagnetic wave shielding film according to claim 1 to 6 
which is the alloy with which the conductive filler which forms a conductive paste contains silver, copper, 
nickel, or one of them. 

[Claim 8] The manufacture approach of the electromagnetic wave shielding film according to claim 1 to 7 
which is the transparent plastic base material with which surface preparation of the transparent plastic base 
material was carried out. 

[Claim 9] The manufacture approach of the electromagnetic wave [ approach / of a transparent plastic base 
material / surface treatment ] shielding film according to claim 1 to 8 using at least one or more approaches 
in priming, plasma treatment, or corona discharge treatment. 

[Claim 10] The manufacture approach of an electromagnetic wave shielding film according to claim 1 to 9 
that a transparent plastic base material is a polyethylene terephthalate film or a polycarbonate film. 
[Claim 1 1] The electromagnetic wave screen which consisted of electromagnetic wave shielding films and 
plastic sheets according to claim 1 to 10. 

[Claim 12] The display using an electromagnetic wave shielding film according to claim 1 to 10 or an 
electromagnetic wave screen according to claim 1 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromagnetic wave screen and display using the 
manufacture approach of an electromagnetic wave shielding film and this film which have the shielding 
nature of the electromagnetic wave generated from front faces of a display, such as CRT, PDP (plasma), 
liquid crystal, and EL. 
[0002] 

[Description of the Prior Art] The approach (refer to JP, 1-278800, A and JP,5-323101,A) of vapor- 
depositing a metal or a metallic oxide and forming a thin film conductive layer on a transparency base 
material, as the shielding approach of the electromagnetic wave noise generated from front faces of a 
display, such as CRT and PDP, is proposed. The electro-magnetic interference sealed materials (refer to 
JP,62-57297,A and JP,2-52499,A) which printed directly the conductive resin which, on the other hand, 
contains the electromagnetic shielding material (refer to JP,5-327274,A and JP,5-269912,A) metallurgy 
group powder which embedded right conductivity fiber at the transparence base material on the transparence 
substrate, and the electro-magnetic interference sealed materials (refer to JP,5-283889,A) which formed the 
transparence resin layer on transparence substrates, such as a polycarbonate, and formed the copper mesh 
pattern by the nonelectrolytic plating method on it further are proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] since the surface electrical resistance of a conductive layer will 
become large too much if it is made the thickness (several 100A - 2,000A) which is extent which can attain 
transparency, the approach of vapor-depositing a metal or a metallic oxide and forming a thin film 
conductive layer as an approach of reconciling electromagnetic wave shielding and transparency, on the 
transparency base material shown in JP,1-278800,A and JP, 5-323 101, A, is required by 30MHz - 1GHz — 
30dB or more was preferably as insufficient as 20dB or less to the shielding effect 50dB or more. Although 
a 30MHz - 1GHz electromagnetic wave shielding effect is 40-50dB in the electromagnetic shielding 
material (JP,5-327274,A, JP,5-269912,A) which embedded right conductivity fiber at the transparence base 
material, when the diameter of fiber which does not have a problem in visibility was 25 micrometers, it was 
not what the pitch required in order to carry out regulation arrangement of the conductive fiber was set to 50 
micrometers or less, the numerical aperture fell, and transparency was spoiled, and was suitable for the 
display application. Moreover, since in the electro-magnetic interference sealed materials which printed the 
conductive resin containing the metal powder of JP,62-57297,A and JP,2-52499,A etc. with direct screen 
printing etc. on the transparence substrate the Rhine width of face consisted of a limitation of a print quality 
50-100-micrometer order and the fall of transparency and the visibility of Rhine were discovered similarly, 
it was not what was suitable as a front filter. With the shielding ingredient which furthermore formed the 
transparence resin layer on transparence substrates, such as a polycarbonate given in JP,5-283889,A, and 
formed the copper mesh pattern by the nonelectrolytic plating method on it, in order to secure the adhesion 
force of nonelectrolytic plating, there was constraint of neither the need's having the process which roughens 
the front face of a transparence substrate, nor a substrate receiving a damage at a nonelectrolytic plating 
process. If a transparence substrate was still thicker, since it was not able to be made to stick to a display, 
there were problems, like leakage of an electromagnetic wave becomes large from there, since [ moreover, ] 
a shielding ingredient cannot be temporarily used as a roll like an electromagnetic wave shielding tape in a 
manufacture side by this approach even, : if it is able to attain electromagnetic wave shielding and 
transparency since it was suitable for neither becoming high nor automation, there was also a fault 

that a manufacturing cost increased. 
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[0004] About the shielding nature of the electromagnetic wave generated from the front face of a display, 
30dB or more in 30MHz - 1GHz, desirable light permeability good besides an electromagnetic wave 
shielding function 50dB or more, and the non-visibility that is a property light permeability is not only still 
larger, but that it cannot check existence of shielding material with the naked eye are also needed. The thing 
satisfactory until now was not obtained as a film which fulfills enough properties, such as electromagnetic 
wave shielding, transparency, and non- visibility, to coincidence, the electromagnetic wave screen and 
display using the electromagnetic wave shielding film and this film with which this invention has 
electromagnetic wave shielding, and transparency and non- visibility in view of this point — offer — let 
things be technical problems. 
[0005] 

[Means for Solving the Problem] this invention persons drew the geometric figure on plastic film by the 
conductive paste with intaglio offset printing, and found out that the above-mentioned technical problem 
was solvable by considering as the electromagnetic wave shielding film with which it was made for the 
numerical aperture to become 50% or more. Invention of this invention according to claim 1 is the 
manufacture approach of the electromagnetic wave shielding film which has the geometric figure on which 
the conductive paste was drawn by intaglio offset printing, and the numerical aperture makes 50% or more 
in the construct which consists of a conductive paste and a transparent plastic base material in order to offer 
cheaply the electromagnetic wave shielding film which has electromagnetic wave shielding and 
transparency. Invention of this invention according to claim 2 performs metal plating on a conductive paste 
in order to offer the electromagnetic wave shielding film which has electromagnetic wave shielding 
[ outstanding ]. In order that invention of this invention according to claim 3 may be cheap and may offer 
the electromagnetic wave shielding film which has the outstanding contrast, it considers a conductive paste 
as a black paste, in order that invention of this invention according to claim 4 may offer the electromagnetic 
wave shielding film which has the outstanding contrast ~ the metal plating on a conductive paste — 
melanism — it processes. Invention of this invention according to claim 5 includes the process to which 
intaglio offset printing prints the conductive paste hardened with ultraviolet rays (UV) or heat on a 
transparent plastic base material in order to offer the electromagnetic wave shielding film which has 
electromagnetic wave shielding [ outstanding ]. 40 micrometers or less and Rhine spacing are set to 100 
micrometers or more, and invention of this invention according to claim 6 sets Rhine thickness to 40 
micrometers or less for the Rhine width of face of the geometric figure drawn with a conductive paste in 
order to offer the electromagnetic wave shielding film which has electromagnetic wave shielding 
[ outstanding ] and transparency. Invention of this invention according to claim 7 is taken as the alloy with 
which the conductive filler which forms a conductive paste contains silver, copper, nickel, or one of them in 
order to offer the electromagnetic wave shielding film which has electromagnetic wave shielding 
[ outstanding ]. Invention of this invention according to claim 8 is taken as the transparent plastic base 
material with which surface preparation of the transparent plastic base material was carried out in order to 
offer the electromagnetic wave shielding film which has electromagnetic wave shielding [ outstanding ]. In 
order that invention of this invention according to claim 9 may offer the electromagnetic wave shielding 
film which has electromagnetic wave shielding [ outstanding ], the surface treatment approach of a 
transparent plastic base material uses at least one or more approaches in priming, plasma treatment, or 
corona discharge treatment. In order that invention of this invention according to claim 1 0 may be excellent 
in workability and may offer a cheap electromagnetic wave shielding film, it uses a transparent plastic base 
material as a polyethylene terephthalate film or a polycarbonate film. Invention of this invention according 
to claim 1 1 is taken as the electromagnetic wave screen which consisted of aforementioned electromagnetic 
wave shielding films and plastic sheets in order to offer the electromagnetic wave screen which has 
electromagnetic wave shielding and transparency. Invention of this invention according to claim 12 uses for 
a display said one which has electromagnetic wave shielding and transparency of electromagnetic wave 
shielding films. Or an electromagnetic wave screen according to claim 1 1 is used for a display. 
[0006] 

[Embodiment of the Invention] This invention is explained below at a detail. The conductive filler used in 
order to discover the conductivity of the conductive paste of this invention can use a metal, a metallic oxide, 
amorphism carbon powder, graphite, and the filler that carried out metal plating. As a metal, copper, 
aluminum, nickel, iron, gold, silver, platinum, a tungsten, chromium, titanium, tin, lead, palladium, etc. are 
mentioned, and alloys included combining those one sort or two sorts or more, such as stainless steel and 
solder, can also be used. Silver, copper, or nickel is suitable from the ease of conductivity and printing 
nature, and the point of a price. If the iron and nickel which are a paramagnetism metal, and cobalt are used 
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as a metal which forms a conductive paste on the other hand, it is also possible to raise especially the 
electric shielding nature of a field in addition to electric field. Any of the shape of the shape of a scale and 
resin, a globular shape, and an indeterminate form are sufficient as the configuration of these metals etc., 
and it can also be processed with lubricant etc. If a desirable particle size has a particle size larger than this 
at 50 micrometers or less, conductivity will fall. Moreover, although the rate of the metal under conductive 
paste can be adjusted to arbitration, that good shielding nature is discovered has 50 % of the weight or more 
still more desirable at the time of 30 % of the weight or more. 

[0007] What is shown below is mentioned as a binder polymer of a conductive paste. Natural rubber, 
polyisoprene, Polly 1, 2-butadiene, the poly isobutene, Polybutene, Polly 2 -heptyl-1, 3-butadiene, Polly 2-t- 
butyl -1, 3-butadiene, (**) ens, such as Polly 1 and 3-butadiene, a polyoxyethylene, Polyoxypropylene, 
polyvinyl ethyl ether, the polyvinyl hexyl ether, Polyethers, such as polyvinyl butyl ether, polyvinyl acetate, 
Polyester, such as polyvinyl propionate, polyurethane, ethyl cellulose, A polyvinyl chloride, a 
polyacrylonitrile, the poly methacrylonitrile, Polysulfone, a polysulfide, polyethylacrylate, poly butyl 
acrylate, Polly 2-ethylhexyl acrylate, Polly t-butyl acrylate, Polly 3-ethoxy propylacrylate, polyoxy carbonyl 
tetra-methacrylate, Polymethyl acrylate, poly isopropyl methacrylate, poly dodecyl methacrylate, Poly 
tetradecyl methacrylate, Polly n-propyl methacrylate, Polly 3 and 3, 5-trimethyl cyclohexyl methacrylate, 
polyethyl methacrylate, Pori (meta) acrylic ester, such as Polly 2-nitro-2-methylpropyl methacrylate, Polly 
1, 1 -diethyl propyl methacrylate, and polymethylmethacrylate, can be used. Furthermore as copolymerizable 
monomers acrylic resin and other than an acrylic, epoxy acrylate, urethane acrylate, polyether acrylate, 
polyester acrylate, etc. can be used. Urethane acrylate, epoxy acrylate, and polyether acrylate are especially 
excellent from the point of the adhesion to a base material. As epoxy acrylate 1 , 6-hexanediol diglycidyl 
ether, neopentyl glycol diglycidyl ether, Allyl alcohol diglycidyl ether, resorcinol diglycidyl ether, Adipic- 
acid diglycidyl ester, phthalic-acid diglycidyl ester, Polyethylene glycol diglycidyl ether, trimethylolpropane 
triglycidyl ether, Acrylic-acid (meta) addition products, such as glycerol triglycidyl ether, pentaerythritol 
tetraglycidyl ether, and sorbitol tetraglycidyl ether, are mentioned. The polymer which has a hydroxyl group 
in intramolecular like epoxy acrylate is effective in the improvement in adhesion to a base material. It is also 
possible for phenol resin, melamine resin, an epoxy resin, xylene resin, etc. to be [ other than these ] 
applicable, and to copolymerize two or more sorts of these polymers if needed, and they to blend and use 
two or more kinds. 

[0008] It is made to dissolve in the usual general-purpose solvent, or with a non-solvent, with a metal 
dispersant etc., it stirs and is mixable with a metal, and these binder polymers can be used. Additives other 
than the above-mentioned dispersant, such as a thixotropy nature grant agent, a defoaming agent, a leveling 
agent, a diluent, a plasticization agent, an antioxidant, a metal deactivator, a coupling agent, and a bulking 
agent, may be blended with the constituent used by this invention if needed. 

[0009] As an approach of on the other hand black-izing a conductive paste, the pigmentum nigrum is added 
to a binder polymer, or the approach of using black additives, such as carbon black, is in it. When carbon 
black is used as a black additive, decline in the conductivity of a conductive paste is small desirable. 
Although these black additives can aim at improvement in contrast by the addition more than the 0.001 
weight sections to the binder polymer 100 weight section, its addition more than the 0.01 weight sections is 
usually still more desirable. As print processes used in case a geometric figure is drawn by this invention, 
intaglio offset is suitable. This is because it excels in highly precise printing nature 50 micrometers or less 
compared with usual screen printing and the usual Taira version offset printing. Intaglio offset printing is the 
approach of putting a conductive paste in the crevice of a version, once moving to a blanket, and printing to 
a transparent plastic base material after this. 

[0010] With the geometric figure drawn with the conductive paste of this invention Triangles, such as an 
equilateral triangle, an isosceles triangle, and a right triangle, a square, a rectangle, Squares, such as a 
rhombus, a parallelogram, and a trapezoid, a hexagon (forward), an octagon (forward), (Forward) It is also 
possible to seem to have combined n (forward) square shapes, such as dodecagon and 20 (forward) square 
shapes, a circle, an ellipse, a star type, etc., and to use it in the independent repeat or two or more kind 
combination of these units. Although a numerical aperture increases so that more than is large in n of n 
square shape if it is the same Rhine width of face from the point of light permeability (forward) although the 
triangle from an electromagnetic wave shielding viewpoint is the most effective, the point of light 
permeability to 50% or more of a numerical aperture is required, and is still more desirable. [ 60% or more 
of ] A numerical aperture is a percentage of the ratio of the area which lengthened the area of the conductive 
paste of the geometric figure drawn with a conductive paste from the effective area to the effective area of 
an electromagnetic wave shielding film. When area of a display screen is made into the effective area of an 
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electromagnetic wave shielding film, it becomes the rate the screen appears. 

[001 1] As for 40 micrometers or less and Rhine spacing, it is [ the Rhine width of face of such a geometric 
figure ] desirable to make 1 00 micrometers or more and Rhine thickness into the range of 40 micrometers or 
less. Moreover, the point of 25 micrometers or less and light permeability to Rhine spacing has [ the 
viewpoint of the non- visibility of a geometric figure to the Rhine width of face ] 120 micrometers or more 
and the still more desirable Rhine thickness of 18 micrometers or less. A numerical aperture improves, light 
permeability improves so that Rhine spacing is large, but since electromagnetic wave shielding falls, as for 
the Rhine width of face, it is desirable to be referred to as 1mm or less. In addition, when becoming 
complicated in combination, such as a geometric figure, Rhine spacing converts the area into a square area 
on the basis of a repeat unit, and makes the die length of one side Rhine spacing. 
[0012] By performing metal plating on the conductive paste used into this invention, it can raise 
electromagnetic wave shielding further. It is possible by any approach of the electrolysis plating by the 
conventional method, and nonelectrolytic plating as an approach of performing metal plating. Although 
gold, silver, copper, nickel, aluminum, etc. are possible for the class of plating metal, copper or nickel is 
most suitable from the point of conductivity and a price. Since 0.1-100 micrometers is suitable for the range 
of plating thickness and its conductivity of less than 0.1 micrometers is insufficient, it has a possibility that 
sufficient shielding nature may not be discovered. Moreover, if plating thickness exceeds 100 micrometers, 
since an angle of visibility becomes narrow, it is not desirable. 0.5-50 micrometers is still more desirable. 
[0013] Since the printing nature of a conductive paste is raised, various surface treatment can be performed 
to up to a transparent plastic base material As the approach, processing by spreading of an etching primer, 
plasma treatment, corona discharge treatment, etc. are effective. It is required for the critical surface tension 
of the plastics base material after processing to become 35 or more dyn/cm by these processings, and 40 or 
more dyn/cm is still more desirable. Since the printing nature of a conductive paste will fall if critical 
surface tension is less than 35 dyn/cm, in case Rhine width of face of 40 micrometers or less is formed, ink 
chips and resin **** occurs. 

[0014] As a transparent plastic base material used by this invention, a thing 1mm or less has [ total light 
permeability ] thickness desirable at 70% or more at the film which consists of plastics, such as vinyl system 
resin, such as polyolefines, such as polyester, such as polyethylene terephthalate (PET) and 
polyethylenenaphthalate, polyethylene, polypropylene, polystyrene, and EVA, a polyvinyl chloride, and a 
polyvinylidene chloride, the poly ape phone, polyether sulphone, a polycarbonate, a polyamide, polyimide, 
and acrylic resin, including colorlessness or colored. Although these can also be used by the monolayer, you 
may use it as a multilayer film which combined more than two-layer. Among these, the polyethylene 
terephthalate film from a point or polycarbonate film of a price is desirable in transparency, thermal 
resistance, and the ease of dealing with it. The thickness of plastic film has more desirable 5-500 
micrometers. If it is less than 5 micrometers, it will be dealt with and a sex will worsen, and if it exceeds 
500 micrometers, the permeability of the light will fall. 10-200 micrometers is still more desirable. The 
conductive thin film layer may be formed at least in one side of plastic film using titanium oxide, a stannic 
oxide, cadmium oxide, or such mixture including gold, silver, copper, aluminum, nickel, iron, cobalt, 
chromium, tin, titanium, etc. these alloys or indium oxide, the tin oxide, and its mixture (henceforth, ITO) 
by approaches, such as a vacuum deposition method, a spatter, a CVD method, a spray method, and print 
print processes. Moreover, an acid-resisting layer may be prepared on the outermost layer of this film, or a 
transparent plastic base material, a near infrared ray shielding layer may be formed, or you may connote. 
Moreover, an adhesives layer is prepared in the location of arbitration, an electromagnetic wave shielding 
film can be stuck or a laminating can also be carried out to other layers. 

[0015] The plastic sheet used by this invention is a plate which consists of plastics. Specifically Polystyrene 
resin, acrylic resin, polymethylmethacrylate resin, Polycarbonate resin, polyvinyl chloride resin, 
polyvinylidene chloride resin, Polyethylene resin, polypropylene resin, polyamide resin, polyamidoimide 
resin, Polyetherimide resin, polyether ether ketone resin, polyarylate resin, Thermoplastic polyester resin, 
such as polyacetal resin, and polybutyrene terephthalate resin, polyethylene terephthalate resin, 
Thermoplastics and thermosetting resin, such as cellulose acetate resin, a fluororesin, polysulfone resin, 
polyether sulphone resin, poly methyl pentene resin, polyurethane resin, and diallyl phthalate resin, mention, 
and it is ******. The polystyrene resin which is excellent in transparency also in these, acrylic resin, 
polymethylmethacrylate resin, polycarbonate resin, and polyvinyl chloride resin are used suitably. The 
thickness of the plastic sheet used by this invention has 0.5mm - 5 desirablemm from protection of a display, 
reinforcement, and handling nature. 
[0016] 
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[Example] Next, although this invention is concretely described in an example, this invention is not limited 
to this. 

(Example 1) Intaglio offset printing was used for the easily-adhesive processing side where the etching 
primer (the trade name by Hitachi Chemical Co., Ltd., HP-1, coating thickness 1 micrometer) was applied to 
the front face using the polyethylene terephthalate (PET) film (the Toyobo Co., Ltd. make, trade name A- 
4100) with a thickness of 50 micrometers, and the grid pattern (Rhine width of face of 25 micrometers, 
Rhine spacing of 250 micrometers (pitch)) of a silver paste (the trade name by Hitachi Chemical Co., Ltd., 
EPIMARU EM-4500) was formed. Then, heat hardening of the conductive paste resin was carried out at 
150 degrees C for 3 hours, and the electromagnetic wave shielding film was produced. The numerical 
aperture of this film was 81%. 

[0017] (Example 2) a polyethylene terephthalate (PET) film (the Toyobo Co., Ltd. make ~) with a thickness 
of 25 micrometers a trade name A-4100 — using — the etching primer (the trade name by Hitachi Chemical 
Co., Ltd. — ) HP-1 and coating thickness [ ] — the easily-adhesive processing side where 1 micrometer was 
applied — intaglio offset printing — using — the pigmentum nigrum (the trade name by Nippon Kayaku Co., 
Ltd. --) The grid pattern (Rhine width of face of 20 micrometers, Rhine spacing of 286 micrometers (pitch)) 
of the silver paste (the trade name by Hitachi Chemical Co., Ltd., EPIMARU EM-4500) which contains 
Kayaset BlackG 0.5% of the weight was formed. Then, heat hardening of the paste resin was carried out at 
1 60 degrees C for 2 hours. With the conventional method, the copper-plating layer of 3 -micrometer 
thickness was formed in the grid pattern of the done silver paste with electrolytic copper plating, and the 
electromagnetic wave shielding film was produced to it (electrolytic copper plating:, for example, a printed 
circuit technical handbook, edited by J^pan Printed Circuit Association, Nikkan Kogyo Shimbun, February 
28, Showa 62 issue, 470 pages). The numerical aperture of this film was 86%. 
[0018] (Example 3) The grid pattern (Rhine width of face of 30 micrometers, Rhine spacing of 127 
micrometers (pitch)) of the conductive nickel paste which intaglio offset printing was used [ paste ] for the 
corona treatment side (critical-surface-tension 54 dyn/cm), and made the following photopolymer contain a 
nickel particle was formed using the polycarbonate film (the trade name by Asahi Glass Co., Ltd., Lexan) 
with a thickness of 25 micrometers. Then, using the ultraviolet ray lamp, the ultraviolet rays of 1 J/cm2 were 
irradiated, heat hardening of the paste resin was carried out for 60 minutes at 1 20 more degrees C, and the 
electromagnetic wave shielding film was produced. The numerical aperture of this film was 58%. 
(Presentation of a photopolymer) 

2 and 2-bis(4 and 4-N-MAREIMICHIJIRU phenoxyphenyl) propane Acid modified epoxy resin which lEq 
tetrahydro phthalic anhydride was made to react to the bisphenol A mold epoxy resin of 30 weight sections 
weight per epoxy equivalent 500 at 150 degrees C under nitrogen-gas-atmosphere mind for 10 hours, and 
was obtained 45 weight sections acrylonitrile-butadiene rubber (PNR-1H, trade name by Japan Synthetic 
Rubber Co., Ltd.) 

20 weight sections 1, 3-bis(9 and 9-JIAKURIJINO) heptane Five weight sections aluminum hydroxide The 
45-% of the weight varnish of 10 weight sections cyclohexanone / methyl ethyl ketone (1/1 -fold quantitative 
ratio) was made to distribute a nickel particle so that it may become at 30 volume %. 

[0019] (Example 4) a PET film (the trade name by Toyobo Co., Ltd. — ) with a thickness of 50 micrometers 
A-4100 — using — the etching primer (the trade name by Hitachi Chemical Co., Ltd. — ) HP-1 and the easily- 
adhesive processing side by which coating thickness 1 -micrometer spreading was carried out — intaglio 
offset printing — using — the pigmentum nigrum (the trade name by Nippon Kayaku Co., Ltd. — ) the epoxy 
phenol resin which contains Kayaset BlackG 0.5% of the weight — a binder (the trade name by Hitachi 
Chemical Co., Ltd. — ) The grid pattern (Rhine width of face of 20 micrometers, Rhine spacing of 250 
micrometers (pitch)) of the copper paste used as TBA-HME, the trade name by Tohto Kasei Co., Ltd., and 
the blend article of YD-8125 was formed. Then, heat hardening of the paste resin was carried out at 150 
degrees C for 3 hours. With non-electrolytic copper plating (the trade name by Hitachi Chemical Co., Ltd., 
CUST-201), the copper-plating layer of 1 -micrometer thickness was formed in the grid pattern of the done 
copper paste, and the electromagnetic wave shielding film was produced to it. The numerical aperture of this 
film was 84%. 

[0020] (Example 5) a PET film (the trade name by Toyobo Co., Ltd. — ) with a thickness of 50 micrometers 
A-4100 — using — the etching primer (the trade name by Hitachi Chemical Co., Ltd. — ) HP-1 and the easily- 
adhesive processing side by which coating thickness 1 -micrometer spreading was carried out — intaglio 
offset printing - using - carbon black (the trade name by LION, Inc. --) KETCHIEN black EC-600: The 
grid pattern (Rhine width of face of 20 micrometers, Rhine spacing of 250 micrometers (pitch)) of the silver 
paste (the trade name by Hitachi Chemical Co., Ltd., EPIMARU EM-4500) which contains the mean 
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particle diameter of 0.03 micrometers 1 .0% of the weight was formed. Then, heat hardening of the paste 
resin was carried out at 160 degrees C for 2 hours. With electrolytic copper plating, the copper-plating layer 
of 5-micrometer thickness was formed in the grid pattern of the done silver paste, and the electromagnetic 
wave shielding film was produced to it. The numerical aperture of this film was 84%. 
[0021] (Example 6) Heating sticking by pressure of the electromagnetic wave shielding film obtained in the 
example 1 was carried out at a commercial acrylic board (the trade name by Kuraray Co., Ltd., Como Grass, 
thickness of 3mm), and the soda lime glass of marketing with a thickness of 3mm through the adhesive film 
(250 micrometers in the trade name by Sekisui Chemical Co., Ltd., S lek, thickness) using the heat press 
machine on the conditions for 1 10 degrees C, and 20 Kgf7cm 2 or 15 minutes, and the electromagnetic wave 
electric shielding construct was obtained. 

[0022] (Example 1 of a comparison) Although screen printing was used and the grid pattern with a Rhine 
width of face [ of 25 micrometers ] and a Rhine spacing (pitch) of 250 micrometers was formed instead of 
intaglio offset printing using the conductive paste of an example 1, much blots of Rhine, blurs, and open 
circuits occurred. 

[0023] (Example 2 of a comparison) Although the Taira version offset printing tended to be used and it was 
going to form the same grid pattern as an example 1 instead of intaglio offset printing using the conductive 
paste of an example 1, since a blot occurred, the Rhine width-of-face formation which is 25 micrometers 
was not completed. The minimum Rhine width of face which can be printed was about 50 micrometers. 
Moreover, similarly formation with a Rhine width of face of 25 micrometers was not completed with 
letterpress offset printing. 

[0024] (Example 3 of a comparison) The grid pattern with a Rhine width of face [ of 45 micrometers ] and a 
Rhine spacing (pitch) of 125 micrometers was formed like the example 1. Then, like the example 1, heat 
hardening of the paste resin was carrieckout at 150 degrees C for 3 hours, and the electromagnetic wave 
shielding film was produced. The numerical aperture of this film was 40%. 

[0025] (Example of reference) The electromagnetic wave shielding film was produced like the example 1, 
using a polyimide film (the trade name by Du Pont-Toray, Inc., Kapton, 18% of light permeability) with a 
thickness of 25 micrometers as a transparent plastic base material. 

[0026] The numerical aperture of the geometric figure drawn with the conductive paste or the conductive 
paste, and metal plating of the electromagnetic wave shielding film obtained as mentioned above and an 
electromagnetic wave screen, the existence of the abnormalities of a printing pattern, electromagnetic wave 
shielding (300MHz), light permeability, non- visibility, contrast, and the adhesion to the acrylic board after 
heat-treatment were measured. The measurement result was shown in Table 1 . 

[0027] The numerical aperture of the geometric figure drawn with a conductive paste or a conductive paste, 
and metal plating was surveyed based on the microphotography. Electromagnetic wave shielding inserted 
the sample between the flanges of a coaxial waveguide transducer (the trade name by Nihon Koshuha Co., 
Ltd., TWC-S -024), and measured it on the frequency of 300MHz using the spectrum analyzer (the trade 
name made from YHP, 851 0B vector network analyzer). Measurement of light transmission used the 
average with a transmission of 400-700nm using the double beam spectrophotometer (the trade name by 
Hitachi, Ltd., 200 to 10 mold). The existence, the non- visibility, and contrast of abnormalities of a printing 
pattern were judged by macro-scopic observation. Non-visibility observed the electromagnetic wave 
shielding film from the 0.5m away location, set fitness what cannot recognize the geometric figure formed 
with the conductive ingredient, and set to NG what can be recognized. Contrast stuck the electromagnetic 
wave shielding film on the screen of plasma display equipment, and was observed about contrast, and fitness 
and a thing without that right were evaluated for the thing excellent in contrast as NG. The adhesion to the 
adherend of a film processed 80 degree C and 500h of samples, and carried out macro-scopic observation of 
the existence of abnormalities, such as blistering, peeling, and hue change. 
[0028] 
[Table 1] 
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[0029] Although the example 1 of a comparison tried formation of a grid pattern with a Rhine width of face 
[ of 25 micrometers ], and a Rhine spacing (pitch) of 250 micrometers using screen printing, much blots of 
Rhine, blurs, and open circuits occurred. Although the example 2 of a comparison tried pattern formation 
using the Taira version offset printing and letterpress offset printing, the minimum Rhine width of face 
which can be printed was 50 micrometers. Although the example 3 of a comparison used Rhine width of 
face to 45 micrometers and used Rhine spacing (pitch) as the 125-micrometer grid pattern, the numerical 
aperture was only 40%. Although the example of reference used the polyimide film with a thickness of 25 
micrometers as a transparent plastic base material, light permeability became 15% or less. In the construct 
which consists of a conductive paste shown in the example of this invention, and a transparent plastic base 
material, it had the geometric figure on which the conductive paste was drawn by intaglio offset printing to 
these examples of a comparison, and 50% or more of electromagnetic wave shielding film did not have a 
blot of Rhine, a blur, and an open circuit, and the numerical aperture of the minimum Rhine width of face 
which can be printed was as good as 20 micrometers or less. And it can set electromagnetic wave shielding 
to 50dB or more by performing metal plating to the geometric figure from which electromagnetic wave 
shielding is 30dB or more, and was further drawn comparatively [ with it ] by conductive paste. [ a high 
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numerical aperture and ] [ bright ] moreover, melanism — by processing, contrast becomes good and the 

image carried out distinctly can be appreciated. 

[0030] 

[Effect of the Invention] Since the electromagnetic wave shielding film obtained by this invention is 
manufactured using intaglio offset printing, it can offer cheaply the electromagnetic wave shielding film 
which was excellent in electromagnetic wave shielding, transparency, and non-visibility. By performing 
metal plating on a conductive paste according to claim 2, electromagnetic wave shielding can offer the 
electromagnetic wave shielding film which was very excellent. By carrying out a conductive paste 
according to claim 3 to a black paste, it is cheap and the electromagnetic wave shielding film which was 
excellent in contrast can be offered, the metal plating on a conductive paste according to claim 4 — 
melanism ~ the electromagnetic wave shielding film which was excellent in contrast can be offered by 
processing. In intaglio offset printing according to claim 5, by making it the conductive paste hardened with 
ultraviolet rays (UV) or heat, it is cheap and the electromagnetic wave shielding film excellent in 
dependability can be offered. The Rhine width of face of the geometric figure drawn with a conductive paste 
according to claim 6 can offer an electromagnetic wave shielding film with electromagnetic wave shielding 
[ transparency and electromagnetic wave shielding / very good ], when 100 micrometers or more and the 
Rhine thickness set [ 40 micrometers or less and Rhine spacing ] to 40 micrometers or less. The 
electromagnetic wave shielding film excellent in transparency and electromagnetic wave shielding can be 
offered by using as the alloy containing silver, copper, nickel, or one of them the conductive filler which 
forms a conductive paste according to claim 7. By considering as the transparent plastic base material with 
which surface preparation of the transparent plastic base material according to claim 8 was carried out, the 
electromagnetic wave shielding film which was excellent in adhesion dependability can be obtained. The 
electromagnetic wave shielding film which was excellent in adhesion dependability by using at least one or 
more approaches in priming, plasma treatment, and corona discharge treatment in the surface treatment 
approach of a transparent plastic base material according to claim 9 can be obtained cheaply. By using a 
transparent plastic base material according to claim 1 0 as a polyethylene terephthalate film or a 
polycarbonate film, the electromagnetic wave shielding film which was excellent in transparency can be 
offered cheaply. By considering as the electromagnetic wave screen which consisted of electromagnetic 
wave shielding films and plastic sheets according to claim 11, the electromagnetic wave shielding substrate 
which has transparency can be offered. By using for a display the electromagnetic wave shielding film 
which has electromagnetic wave shielding [ according to claim 1 2 ] and transparency, or said 
electromagnetic wave screen, it is lightweight and compact, and excels in transparency, and electromagnetic 
wave leakage can offer little display. 

[0031] When an electromagnetic wave shielding film is used for a display, a clear image can be comfortably 
appreciated under the almost same conditions as the usual condition, without raising the brightness of a 
display, since light transmission is large and non-visibility is good. Since the electromagnetic wave 
shielding film and electromagnetic wave screen of this invention are excellent in electromagnetic wave 
shielding or transparency, they can generate the electromagnetic wave other than a display, or can establish 
and use it for a part like the aperture except the interior of the measuring device and measuring equipment 
which are protected from an electromagnetic wave, or a manufacturing installation, or the aperture of which 
a case, especially transparency are required. 

[Translation done.] 
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KDtS^/^-y (5^y|2 0/jm, 5 -f 7 HUB (tr h9iWte*{£fflLT, Hfifeffl] l £l^li<Dt§^*-y£ 
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